).
An important bottleneck of MOET technology, however, is the high variability in quantity and quality of embryos collected from superovulated donor dams (Lohuis et al, 1990 ; Liboriussen and Christensen, 1990; Hahn, 1992; Hasler, 1992) . Keller and Teepker (1990) Ruane (1991) . In these studies, it was assumed that residual variation in embryo yields was normal, and that yield in subsequent superovulatory flushes was independent of that in a previous flush, ie absence of genetic or permanent environmental variation for embryo yield.
Optimizing embryo yields could be important for other reasons as well. For instance, with greater yields, the gap in genetic gain between closed and open nucleus breeding schemes could be narrowed (Meuwissen, 1991 (Freeman, 1986 (Morris and Day, 1986) . Heritabilities of twinning rate in Israeli Holsteins were found to be 2%, using REML, and 10% employing a threshold model (Ron et al, 1990 (Meijering and Gianola, 1985) . Because Marginal maximum likelihood (MML), a generalization of REML, has been suggested for estimating variance components in nonlinear models H6schele et al, 1987 ). An expectation-maximization (EM) type iterative algorithm is involved whereby where T = trace(A-1 C u &dquo;), such that and u is the u-component solution to [7] upon convergence for a given o,' value. In !9!, k pertains to the iteration number, and iterations continue until the difference between successive iterates of [9] , separated by nested iterates of [7] , becomes arbitrarily small. The above implementation of MML is not exact, and arises from the approximation (Foulley et The sex of the embryos collected from the donor dams was assigned at random (50% probability of obtaining a female), and the probability of survival of a female embryo to age at first breeding was !r = 0.70 in nucleus 1, and 7 r = 0.60 in nucleus 2. This is because research has suggested that embryo quality and yield from a single flush tend to be negatively associated (Hahn, 1992 (Lohuis et al, 1990; Hasler, 1992 (Eisenstat et al, 1982) and ITPACK subroutines (Kincaid et al, 1982) to set up the system of equations !7!. For REML, this corresponds to the derivativefree algorithm described by Graser et al (1987) with a computing strategy similar to that in Boldman and Van Vleck (1991 (Haight, 1967 (Foulley and Im, 1993 (Fernando and Gianola, 1986 (1989) .
